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AcR™" beR"™, CcR™ LT3, NIA—Rx=(11,...,7,) €ER*"%ZHDRD
FEREEIHEMEZ Z 2 5.

P(x):  Minimize Z(zi)Tzi +y'ly+ax'Cx

=1

subject to y — inzi =Ax —b

=1

ZIT, Ple) DIREZEIZy,z" eR™ (i=1,...,n) THS. £/, "3uHEHLTER
T X5, RO IIRLT, MEP(z) OFREENPERZRINTVS L L, ZOEEE
% f(x) &ET.

MTFofWwzEZ L.

(i) MEP(x) DAN—Y 2 Fa— - &y H—5M (Karush-Kuhn-Tucker 5e) % F 7.
(i) MEP(x) DHMBEED, y,z/ e R™ (i=1,...,n) ZTHLTHNTHS I Li2rE.

(i) € % ERFEHFATIEAGE L, ROBELHEE X 3.

P1:  Minimize f(x)
subject to x € R"

z* € R" 2 Pl DKL T2 & &, UTFOAREADLD LD & 2RE.
b'b

72720, Auin(C) 13 C OE/NEAEZ KT

(iv) A%ZmxnZETH, b mikLENT MVERET S, U TOREIEEZE Z 5.
P2:  Minimize f(x)
subject to 'z < o
ZIZT, ac RFFEDEHTHS. (2,p),(x,p) € R" x RPILIZFE P2 DAV —
VasFa—v - Ry A—F4EHZTEE, f(@)=f(x) DD I L EIRYE.



An English Translation:

Operations Research
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Let A € R™" b e R™ and C € R"™". Consider the following nonlinear programming

problem with parameter = (21,...,2,)" € R™
P(x):  Minimize Z(zi)Tzi +y'y+z'Cz
i=1
subject to y — Z 12" = Az — b,

i=1
where the decision variables are y, 2z € R™ (i = 1,...,n), with T denoting transposition.
Moreover, denote by f(x) the optimal value of problem P(x), assuming that it is well-
defined for all .

Answer the following questions.
(i) Write out the Karush-Kuhn-Tucker conditions of P(x).

(ii) Prove that the objective function of problem P(x) is convex with respect to

y, 2 eR™ (i =1,...,n).

(iii) Assume that C' is symmetric positive definite and consider the following optimiza-

tion problem:
P1:  Minimize f(x)
subject to x € R™.
Show that the following inequality holds when x* € R™ is a global optimal solution

of problem P1:
b'db
>\min<C) ’

where A\pin(C) denotes the smallest eigenvalue of C.

(a:*)Tw* §

(iv) Assume that A is the m x n zero matrix and b is the m-dimensional zero vector.
Consider the following optimization problem:
P2:  Minimize f()
subject to 'z < a,
where @ € R is a positive constant. Show that f(z) = f(&) holds, when both
(@, p), (&, p) € R" x R satisfy the Karush-Kuhn-Tucker conditions of problem P2.



